The first international recommendations and guidelines for the care of sibling stem cell donors were established in 2010, and have not yet been evaluated. However, a model for information and care of adult potential sibling stem cell donors (the IC model) developed and introduced at the Skåne University Hospital, Lund, Sweden, in 2005 conforms closely to them. The IC model aims to protect the privacy of potential donors, support and respect their free choice, and identify quickly those unwilling or unable to donate and thus minimize delay in seeking alternative donors. To evaluate the IC model a questionnaire survey in 2010 gathered the perceptions and views on information provision; influences over decision making; and care provision under the IC model of 148 adult siblings informed about SCT donation, and asked to undergo HLA-typing since September 2005 at the hospital. The results suggest the IC model works well but highlights areas for improvement, such as in delivery of HLA typing results to non-matched siblings, and a need to further prevent complicating influence from health professionals and relatives on the decision to undergo HLA typing. Thus improved, the IC model could provide the groundwork for other SCT units seeking to implement the recommendations and guidelines.
INTRODUCTION
To structure the management and care of potential adult sibling stem cell donors, the SCT unit at the Skåne University Hospital, Lund, Sweden, developed and introduced an information and care model (the IC model) in 2005. At the time, no national or international recommendations or guidelines existed regarding the management of sibling donors. However, the experiences of health professionals indicated that the information and care provided to potential adult sibling donors were not optimal. In particular, there were indications that insufficient account was taken of the emotional stress potential sibling donors may experience, as well as the pressure, and even coercion, they may feel from relatives and health professionals. [1] [2] [3] Earlier publications have highlighted the situation of living family donors and their need for information about the donation process. [4] [5] [6] Potential donors have found themselves in a stressful or coercive situation, with feelings of being socially isolated, sometimes with a fear of donating. 4, 6 The donors may perceive that they have no choice but to donate due to feelings of commitment. 4 These papers support the need for development of a care model for potential sibling stem cell donors.
The main objectives of the IC model are to protect the privacy of the potential sibling donors, to support and respect their free choice, and identify as early as possible siblings unable or unwilling to donate and thus minimize delay in seeking alternative donors. 7 After receiving contact information for a patient's siblings from the referring physician, all contacts with these siblings are handled by the SCT team. A written information booklet about HLA typing and haematopoietic stem cell donation is sent to the potential sibling donors, stressing that both HLA typing and donation are voluntary, and that all discussions and decisions will be treated in strict confidence. If the sibling is healthy and willing to donate, samples for HLA typing are drawn.
If the sibling is, at this stage, unwilling or unable to donate, HLA typing is not performed. The patient is told only that there is no possible donor among the siblings, and the reasons are not given to the patient, neither entered in the patient's medical file.
Siblings who choose to undergo HLA typing, but are not matched with the patient are informed of the result by mail and offered further contact with the SCT team. Those who are matched receive a telephone call from the SCT coordinator and an appointment is scheduled. Written informed consent to the donation is sought at this appointment. To protect the sibling donor's privacy, the physician and nurse assigned to the donor are never those responsible for the patient, and the donor is granted the same level of confidentiality as a patient.
Since 2010 surveys as well as recommendations and guidelines for the provision of information and care to sibling stem cell donors have been published, all of which resemble the IC model. [8] [9] [10] [11] However, these recommendations and guidelines have not yet been evaluated.
The main aim of the present study was to evaluate the IC model by surveying adult potential sibling stem cell donors' perceptions and views regarding the provision of information, staff and relatives' influence over decision making, and the care provision by health professionals around the time of the decision whether to undergo HLA typing. A secondary aim was to investigate how perceptions and views differed between subgroups of respondents: female and male, younger and older, married/cohabiting and living alone, and those who did and did not eventually donate.
MATERIALS AND METHODS Sample
The sample comprised all adult (X18 years) siblings of adult patients planned for allo-SCT, who had received the written information booklet on stem cell donation and been asked to undergo HLA typing under the IC model between September 2005 and March 2010. The 10 siblings who took part in a pilot study (see below) and those without good competence in Swedish were not included. Out of a total sample size of 208 the response rate was 71%, n ¼ 148.
Questionnaire
The questionnaire was specially developed for the survey, based on the experiences of health professionals and earlier studies. 1, 3, 12, 13 For validation, an initial version was sent to five experts in the field at different SCT centres in Sweden for comments.
14 After revision a new version was given additional validation through a pilot study in January-March 2010. 15 The pilot study involved 10 respondents, who were also sent a fivequestion evaluation sheet. The pilot group was representative for the whole sample group regarding year of first contact, gender, age, whether they underwent HLA typing, and whether they donated stem cells or not. The questionnaire was then further refined.
The final version of the questionnaire comprised three main sections (Supplementary Information). Questions 1-11 sought demographic data and other characteristics of the respondents. Questions 12-21 explored respondents' perceptions regarding the information and care they received up to receipt of HLA typing results (or the decision not to undergo HLA typing). Questions 22-29 asked respondents to rate the importance of various aspects of the information and care provision under the IC model. In questions 12-29, respondents were asked to choose one of five possible responses to each question: 'to a very high degree', 'to a fairly high degree', 'to a fairly low degree', 'not at all' and 'don't know'. The last alternative was included to reduce the number of responses left blank. 15 Questions 16 and 17 also asked for more detailed information about who respondents felt influenced their decision whether to undergo HLA typing. Question 30 asked respondents for any additional observations.
Procedure
The questionnaire, together with written information about the study, a consent form and a return envelope, was sent to the entire sample group in March 2010. Reminders were sent after one month. In accordance with the Declaration of Helsinki, the siblings were informed that participation in the study was voluntary, with the possibility of withdrawal at any stage without any consequences, and that their responses would be treated confidentially. The study was approved by the Regional Ethical Review Board for Southern Sweden (Dnr 2009/655).
Statistical analysis
The questionnaire responses were analysed using descriptive statistical methods in the Statistical Package for the Social Sciences, SPSS version 18.0 software (SPSS Inc., Chicago, IL, USA). Responses were generally treated as two groups: (1) 'to a very high degree' and 'to a fairly high degree' and (2) 'to a fairly low degree' and 'not at all'. 'Don't know' responses were excluded from the statistical analysis. Pearson's chisquared test was used to identify differences in perceptions and opinions between different subgroups of respondents, and Fisher's exact test was used when the expected frequencies were low. A difference was considered statistically significant if Pp0.01.
RESULTS

Characteristics of the sample group
The characteristics of the respondents and the non-responders are shown in Table 1 . Three main differences between the two groups were seen: (1) the non-responders were younger, (2) there were more males among the non-responders and (3) 15% of the nonresponders did not leave blood samples for HLA typing compared with 1% in the group of respondents. Thirty-nine of the 146 HLA typed respondents were HLA identical, and 20 of these had donated stem cells, while 10 of the non-responders were HLA identical, and 3 had donated stem cells (not shown in the table).
More detailed information about the 148 respondents is shown in Table 2 .
Delivery of HLA typing results Table 3 shows the respondents report on how they received the HLA typing results. None of the 16 siblings who had preferred to receive the results by telephone from the health professionals was HLA identical. In the additional comments, five of the non-HLA identical respondents (four male and one female) reported calling the SCT coordinator to receive more information after receiving the result by mail or from a relative. Two respondents said they would have liked an explanation of why they did not match.
Information about stem cell donation As Table 4 shows, majority of respondents found the written information about stem cell donation comprehensive enough, easy to understand and not lacking any significant information. However, between 5 and 10% of the respondents showed some dissatisfaction with one or more aspects of information provision.
The majority said that the comprehensiveness and comprehensibility of written information, as well as the chance to discuss any remaining questions with health professionals by telephone, were important.
Influence of health professionals and relatives in decision making
The majority of the respondents reported that they did not perceive that health professionals substantially influenced their decision on whether to undergo HLA typing (Table 5 ). However, nine respondents reported perceptions of some influence from Sibling donors' perceptions and opinions A Kisch et al health professionals, but only three of them from whom; the nurse(s) (2) and the physician (1). Also a majority of the respondents did not perceive substantial influence by their relatives in their decision (although question 17 asked about the 'immediate circle', only relatives were ever specified in the responses). However, 21 respondents reported influence from relatives that facilitated their decision and four reported influence from relatives made their decision more difficult. The relatives influencing decision making were: the patient sibling (12) , another sibling (8), the wife/husband/partner of the respondent (5), a brother-or sister-in-law (3), children (2) and a parent (1) . Among the respondents influenced by relatives, six were influenced by two relatives, and one respondent reported that the influence both facilitated and complicated their decision.
The majority of respondents said support from health professionals and relatives was important before the decision whether to undergo HLA typing (Table 5 ). In additional comments, two respondents said that they were worried about the risks to themselves from donation. One said the patient sibling did not want his siblings to donate, even though they were willing to do so.
Care provision by health professionals Most respondents reported that the care provision by the health professionals they came in contact with before taking the decision whether to undergo HLA typing was very or fairly positive, with few or no deficits (Table 6 ). Most said that health professionals showing respect for potential donors' privacy, positive care provision and feeling confidence in health professionals were all important before the decision on HLA typing.
Comparison between subgroups Statistical analyses were made between different subgroups of the respondents: female vs male; younger (20-56 years) vs older (57-77 years); married/cohabited vs living alone and had donated stem cells to a sibling vs had not donated. No statistical differences in perceptions regarding information, influence and care provision between the investigated subgroups were found. However, statistically significant differences appeared in how respondents rated the importance of four aspects of information and care. Female respondents gave more weight than male donors to receiving comprehensive information, 99 vs 86% (P ¼ 0.006, Fisher's exact test), support from health professionals, 85 vs 58% (P ¼ 0.000, Pearson's chi-squared test), support from relatives 87 vs 61% (P ¼ 0.000, Pearson's chi-squared test) and health professionals showing respect for their privacy 99 vs 87% (borderline significance, P ¼ 0.012, Fisher's exact test).
DISCUSSION
This is the first study to specifically investigate the perceptions and views of potential sibling stem cell donors regarding the information and care they receive when asked to undergo HLA typing. We constructed a questionnaire on this issue in order to evaluate our IC model and gain knowledge on how to improve the model. The survey shows that the majority who has experienced the IC model was satisfied with the information and care they received, suggesting that the model is largely successful. The majority of respondents also thought that information, confidence in health professionals and positive care provision-all of which are emphasized in the IC model-were important before the decision whether to undergo HLA typing. The results regarding the importance of receiving comprehensive and easy to understand information before the decision accord with the findings of earlier studies. 6, 12, 13 The wish expressed by several non-HLAmatched siblings to be told of the result through personal contact and not by mail, indicates a possible weakness in the IC model. Takita et al. 16 , in a case report, described the stress experienced by a sibling who was not HLA matched with her ill sister. Earlier studies have shown that sibling stem cell donors are in a vulnerable situation, [3] [4] [5] [6] 12, 13, 17, 18 and the survey findings indicate that this is also true of siblings who are unable to donate. A suggestion is that all HLA typed potential sibling donors should receive the typing results through personal contact with health professionals, and that they should receive it before the patient.
From this aspect the model should be improved, as 12 siblings reported that they received their first information from a relative. Furthermore, practitioners must seek to minimize influence from health professionals and relatives that complicates a siblings' decision whether to undergo HLA typing, and to emphasize a positive care provision and respect for the siblings' privacy. The IC model seeks to increase potential sibling donors' sense of security, as they have their own physician and nurse, separate from the patient's; this may encourage more siblings to donate, but it also makes declining easier for those unwilling to donate. The IC model also identifies as early as possible siblings unable or unwilling to donate, so that the search for an alternative donor can be initiated without loss of time. Since the IC model was introduced, no potential sibling donor who has undergone HLA typing and been found to be a match has declined donation. Female potential sibling donors found the aspects of information, support and being shown respect for privacy more important than the males. This, along with the different characteristics of the survey respondents and non-responders, highlight the heterogeneity of potential sibling donors and a corresponding need to tailor information 1 and other aspects of care provision to their individual needs. It is difficult to say how the survey findings might have differed if the non-responders had taken part, but the perceptions and views of these siblings, especially non-HLA typed younger men, would be a valuable input to the improvement of information and care.
The need of a care model for potential sibling stem cell donors, with the possibility of individualizing the information and care, is supported by the individual differences in psychological status among donors highlighted by Switzer et al.
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The World Marrow Donor Association points out in its recommendations on sibling donors that similar recommendations and standards as for unrelated donors should be considered; procedures at transplant centres should ensure donors' right to refuse HLA typing and donation, donors should be assessed by a practitioner not directly involved in the recipient's care, and the practitioner should understand donors' rights and act on the donor's behalf. 11 O'Donnell et al. 10 highlight the importance of minimizing or eliminating potential conflicts of interest by separating all aspects of care for donors and their recipients. The research subcommittee of the European Group for Blood and Marrow Transplantation-Nurses Group highlights the importance of robust European evidence-based guidelines that guarantee that independent and impartial information is available to related donors to uphold the highest standards of informed consent, 8 and the Joint Accreditation Committee ISCT and EBMT requires written criteria for stem cell donation to protect the donors' safety. 9 The IC model corresponds well with these recommendations.
The results of the study highlight the importance of these recommendations, as the vast majority of the siblings expressed their satisfaction with how the model functions. The IC model appears to have proved its value as a model that not only goes a long way towards meeting the individual needs of sibling donors, but could also lay the groundwork for SCT units seeking ways to implement handling of potential adult sibling stem cell donors according to the new recommendations and guidelines.
